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[57] ABSTRACT 

The present invention relates to a video signal processing 
apparatus for converting video signals based on a desired 
transmission system such as NTSC, PAL, MUSE or any 
other system so as to conform to a display unit of a desired 
screen system such as XGA, VGA or the like. The apparatus 
has a feature that it is provided with a PLL circuit for 
changing a sampling frequency used by an analog- to -digital 
converter for converting inputted video signals into digital 
signals in accordance with the sort of the transmission 
system of the video signals, and a controller for controlling 
picture element interpolation of the digital signals performed 
by a picture image magnifying circuit for magnifying the 
video signals horizontally and vertically, in accordance with 
the sort of the transmission system of the video signals. 

12 Claims, 9 Drawing Sheets 
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IMAGE DISPLAY APPARATUS HAVING A assumed that personal computer video signals having gen- 

CIRCUIT FOR MAGNIFYING AND eral standards (frame frequency fv is 59.94 Hz, horizontal 

PROCESSING A PICTURE IMAGE IN frequency fh is 31 .47 Hz, and resolution including a blank- 

ACCORDANCE WITH THE TYPE OF IMAGE in B P eriod is 800 dotsx525 dots) are used. 

SIGNAL 5 A conventional video signal processing apparatus has an 

input terminal 1 supplied with personal computer video 

This application is a continuation of application Sen No. signals from a video signal output apparatus, an A/D 

08/900,512, filed Jul. 25, 1997, U.S. Pat. No. 5,953,075. (analog-to-digital) converter 2 for digitally converting, with 

a predetermined sampling frequency (800xfh Hz), the per- 
BACKGROUND OF THE INVENTION 10 sonal computer video signals supplied through the input 
The present invention generally relates to a video signal terminal and a P iclure ima 6 e magnifying circuit 901 for 
processing apparatus used in an image display apparatus performing well-known picture element interpolation upon 
such as a television receiver, a display unit, or the like, and lhe P ersonal computer video signals digitally converted by 
particularly relates to a video signal processing apparatus for the ^ converter 2 so as to magnify a picture image 
converting video signals based on a desired transmission- 15 represented by the personal computer video signals horizon- 
system such as NTSC, PAL, MUSE or any other system so lallv and vert i call X respectively at a predetermined ratio (1.6 
as to conform to a display unit of a desired screen system times). 

such as XGA VGA or the like Trie personal computer video signals supplied from the 

Based on 'a transmission system of color television P iau f ^ge magnifying circuit 901 are supplied to a 

signals, conventional television broadcasting systems can be 20 ^'d-crystal display unit 8 as output signals or this video 

roughly classified into four systems including the NTSC sl S nal P ro <*f n 6 apparatus. As a result a picture miage 

system, the PALsystem. the SECAM system and the MUSE represented by the personal computer v>deo signals or the 

system. The MUSE system of them is a band-compression ^OA mode ™ d'«played properly on the screen of the 

transmission system developed for realizing Hi-Vision liq»«i-crystal dusplay unit 8 of the XGA mode, 

broadcasting, and hence designed to be able to manage a 25 As personal computers have come into wide use recently, 

much larger information content than any of the other three ,ma 6 £ c,LS P k y un,ls are beln e requested to be able to display 

standard transmission systems. For example, in comparison Wlth hl S h <l uaht y botn P ,cture ima 8es from a personal 

of the NTSC system adopted as a standard transmission computer and picture images or television signals. However, 

system in Japan with the MUSE system, the information the above-mentioned video signal processing apparatus has 

content managed by the latter is about five limes as large as 30 a problem m that it is impossible to deal with video signals 

the information content managed by the former. ( such as ^ '^vision signals or the like) except for 

The transmission systems of color television signals P™ 1 «> m P uter . vi ^° si e nals - P"*^ ^example, 

, ljl j 'uj'-i.m-.i,j i c when double -speed television signals of the NTSC system 

described herein are described in detail in the documents of . . r r r . _ rtrtJIT , . r ' . 

wv i * * n~ * v i u /r i • • t u i (field frequency fv is 59.94 Hz, horizontal frequency fh is 

Television Gnutsu Kyokasho (Television Technology _ \. e . ,. M / . . ' . , • ■ , - 

t »u i v» *u c . t j', j i f r» j # - 35 31.5 kHz, and resolution including a blanking period is 

Textbook) the first volume, edited by Japan Broadcasting x *t- • • . ^ . wtTU£ 

Corporation, published by Japan Broadcast Publishing Co. ™* 5 ? 5 doLs ) ° r H, I^f " sl S" als ° f th ? MUS * ^f* 

Ltd (pp. 31 to 91), "MUSE-Hi-Vision Transmission Sys- ( fi u eld fre ? uenc f * 18 60 Hz, horizontal frequency fh is 33.75 

»» r. j l i *•* * c n < • i i' i kHz, and resolution including a blanking period is 1920x 

tem edited by Institute or Electronics, Inform ation and ^, ' . ^ . i • * ^ 

0 • ** n • c i ii ur u i u n 562.5 clols) are inputted, tn an A/D converter 2, the video 

Communication Engineers of Japan, Published by Corona ^ . , ,. „ * , . i- <• 

n ur u- ^ i * i / 1 . o\ i 40 signals are digitally converted by the same sampling tre- 

Pubkshing Co., Ltd. (pp. 1 to 8), and so on. b , 0fif . %. ..\ . t . * , i 

^ , , , . , . , quency (8G0xfh Hz) as that in lhe case where personal 

On the other hand, as tor graphics tin personal computers, uter yi(Jeo si b afe { d Accordingly, informa- 

videosignak hereinafter referred to as -personal computer ljon M ^ ifl ^ orf ^ cobr televisjon signals fe 

video signals ) and display units having different standards lhinned out nmf the resolution decr eases to 800/910 

from one architecture to another are usually adopted Video 45 when the double . speed television signals of , he NTSC 

signals and display units based on any one standard of VGA tem are . lted and the resolution decreases to 800/ 

mode (640x480 dots), SVGA mode (800x600 dots) and mQ when the Hi . vision si g na is of the MUSE system are 

XGA mode (1024x768 dots) are usually adopted in most inputted 

machine types. Further, a picture image represented by the Hi- Vision 

Technology about display units described herein is dis- 50 signaLs of tne MUSE system ^ reprod uced as an image 

closed in detail in the documents of "Television Gijutsu distorted unnaturally. That is, the aspect ratio of the screen 

Kyokasho (Television Technology Textbook)" the first 0 f a standard display unit used for displaying picture images 

volume, edited by Japan Broadcasting Corporation pub- in a persona! CO m put er is 4:3 while the aspect ratio of the 

hshed by Japan Broadcast Publishing Co., Ltd. (pp. 277 to screen preferred for Hi-Vision signals of the MUSE system 

281), and so on. 55 is 16;9 Therefore, the picture image is distorted by the 

A display unit for displaying images in a personal com- difference in aspect ratio between the two. 

puter is usually mounted with a video signal processing CIIMMADV n c xuc inivcwtiom 

apparatus for modulating the signal system of video signals SUMMARY OF THE INVENTION 

supplied to the personal computer so as to conform to the It is an object of the present invention to provide a video 

standard of the display unit. eo signal processing apparatus for converting video signals of 

The basic structure of a conventional video signal pro- a given transmission system such as NTSC, PAL, MUSE or 

cessing apparatus will be described with reference to FIG. 9. the like so as to conform to a display unit of a desired screen 

As for the conventional technology described herein, it is system such as VGA, XGA or the like, so that both a picture 

assumed by way of example that a picture image represented image from a personal computer and a picture image of 

by personal computer video signals of the VGA mode is 65 television signals can be displayed with high quality, 

displayed on the screen of a display unit (such as a liquid- In order to attain the foregoing object, according to an 

crystal display unit) of the XGA mode. In this example, it is aspect of the present invention, provided is a video signal 
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processing apparatus comprising an analog-to-digital con- FIG. 6 is a diagram for explaining an example of hori- 

verter for sampling inputted video signals by a predeter- zontal magnification and vertical magnification when a 

mined sampling frequency to convert the video signals into double-speed NTSC television image is displayed on an 

digital signals, and a picture image magnifying circuit for XGA display unit by use of a video signal processing 

performing picture element interpolation upon output sig- 5 apparatus according to the present invention; 

nals from the analog-to-digital converter lo magnify the FIG. 7 is a diagram for explaining another example of 

video signals vertically and horizontally, an output of the horizontal magnification and vertical magnification when a 

picture image magnifying circuit being supplied to a display double-speed NTSC television image is displayed on an 

unit, wherein the video signal processing apparatus further XGA display unit by use of a video signal processing 

comprises: 10 apparatus according lo the present invention; 

(a) a PLL circuit for selecting, of dividing ratios prede- FIG. 8 is a diagram for explaining an example of hori- 
termined correspondingly to the types of transmission zontal magnification and vertical magnification when a 
systems of video signals, a dividing ratio corresponding Hi- Vision (MUSE) image is displayed on an XGA display 
to the transmission system of the video signals on the un it by use of a video signal processing apparatus according 
basis of an identification signal indicating the transmis- 15 t0 me presen t invention; and 

sion system of the inputted video signals, dividing a FIG. 9 is a conceptual diagram illustrating the configu- 

reference frequency with the selected dividing ratio to ration of a convent ional video signal processing apparatus, 
make up a sampling frequency, and supplying the 

sampling frequency to the analog-to-digital converter; DESCRIPTION OF THE PREFERRED 

and 20 EMBODIMENTS 

(b) a controller having a table of magnification ratios Embodiments of the present invention will be described in 
predetermined correspondingly to the types of trans- detail with refer ence to the accompanying drawings. 

mission systems of video signals and screen systems of c . . , . ? . , 

tI / r i • n First, an embodiment of a vide signal processing appara- 

the display unit, for selecting a magnification ratio , . , . r i . ■ 

r i. , . ■ r r. L 9*: tus according to the present invention applied to an image 

corresponding to the transmission system ot the video i:> *• , , *n ■ * ., , . iL <f r , 4l _ L1 , 

I * Tl , t-i u • r*u i > a *• display system will be described with reference to the block 

signals irom the table on the basis of the identification , ' *. . CT ~ 1 

* , j . ... t , . . . , . i . diagram shown in HO. 1. 

signal, and controlling the picture element interpolation ~. . , . . , 

of the picture image magnifying circuit on the basis of 71115 im »ee display system has a video signal output 

the selected magnification ratio. apparatus (not-shown) for outputtmg a v.deo signal B of a 

With such a configuration, the PLL circuit makes an 3(1 d f ir f transmission system, a liquid-crystal display unit 8 

output to the analog-to-digital converter while changing the ot a desired screen system and a video signal processing 

sampling frequency on the basis of the type (or sort) of the a PP ara , tus 9 converting the video signal B outputted trom 

transmission system of the inputted video signals. It is the video signal output apparatus. The screen system herein 

therefore possible for the analog-to-digital converter to ™™s the characteristics ot the liquid-crystal display unit 

convert the video signals into digital signals without omit- 35 b V th f Peelers such as the aspect ratio, the 

ting information of the original video signals. Further, the resolution, and so on. 

number of picture elements of the video signals between ^ vldeo si S nal processing apparatus 9, which is a 

horizontal lines and the number of picture elements between feature P art of this ima S e d ^play system, has a video signal 

vertical lines are converted with a predetermined magnifi- m P ut terminal 1 supplied with the video signal B outputted 

cation ratio based on the screen system of the display unit 40 from lhe video si S nal 0Ut P ut apparatus, an A/D converter 2 

and the transmission system of the video signals. It is for di S ital, y converting, with a desired sampling frequency, 

therefore possible to convert video signals of a given trans- the video sl S nal B supplied through the video signal input 

mission system so as to conform to a display unit of a desired terminal 1, a PLL circuit 3 for forming the sampling fre- 

screen system. Accordingly, by using this video signal <1 uenc y of the ^ converter 2, an input terminal 4 for 

processing apparatus, it is possible to reproduce a picture 45 receiving an identification signal C outputted from a prede- 

image, which is clear and has no sense of incompatibility, on termined external apparatus, a vertically magnifying circuit 

the screen of the display unit. 5 for performing vertical magnification with a desired ver- 
tical magnification ratio upon the video signal B digitally 

BRIEF DESCRIPTION OF THE DRAWINGS converted by the A/D converter 2, a horizontally magnifying 

™„ ^ . 1 1 i j • ... , 4 . ... . /- so circuit 6 for performing horizontal magnification with a 

FIG. 1 is a block diagram illustrating an embodiment of , ■ , , . * ?» . ... , 

. , . , - , i * . j ■ . desired horizontal magnification ratio upon the video signal 

a video signal processing apparatus according to the present _ . , ■ r . • ■ » 

. . r . j ■ , , B vertically magnified by the vertically magnifying circuits, 

invention in an image display system; . / ,, - r . . L « ■ 

. . , .„ and a controller 7 for controlling the vertically magnifying 

FIG. 2 is a diagram illustrating an example of a specific j and ^ horizontaHy raagnifyin g circuil 6 . The 

configuration of the vertically magnifying circuit 5 shown in JS « iden|ificalion sig[lal c> herein means a si g na , for iden|ify . 

' ing type of transmission system of the video signal. For 

FIG. 3 is a block diagram illustrating another embodiment example, a signal generated with the operation for switching 

of a video signal processing apparatus according to the a video signa i inpul terminal to input the video signal B 

present invention in an image display system; therefrom (a signal transmitted from a remote controller 

FIG. 4 is a block diagram illustrating further another 60 operated by a user, or the like) is available as the identifi- 

embodiment of a video signal processing apparatus accord- cation signal C. Alternatively, it is not necessary to accept a 

ing to the present invention in an image display system; signal transmitted by an external apparatus as the identifi- 

FIG. 5 Ls a diagram for explaining an example of hori- cation signal C when individual video signal input terminals 

zontal magnification and vertical magnification when a VGA are set so that each of the input terminals accepts only the 

personal computer image is displayed on an XGA display 65 input of the video signal B based on a predetermined 

unit by use of a video signal processing apparatus according transmission system. For example, the controller 7 itself 

to the present invention; may be designed so as to detect which video signal input 
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terminal is accepting the input of the video signal B from a 
video signal output apparatus so that the controller 7 iden- 
tifies the transmission system of the video signal B in 
accordance with the detection result. 

The PLL circuit 3 built in the video signal processing 5 
apparatus 9 is designed so as to be locked in a horizontal 
synchronizing signal (or vertical synchronizing signal) of 
the video signal B supplied from the video signal input 
terminal 1 to thereby give a sampling frequency phase- 
locked with the video signal m of a desired transmission 
system. That is, the PLL circuit 3 identities the transmission 
system of the video signal B supplied from the video signal 
output apparatus on the basis of the identification signal C 
supplied from the identification signal input terminal 4, so 
that the PLL circuit 3 can divide a reference frequency phase 
compared with the video signal B supplied from the video 
signal input terminal 1 by using a dividing ratio correspond- 
ing to the transmission system of the video signal B supplied 
from the video signal input terminal 1. Accordingly, the 
optimum sampling frequency to digitally convert the video 
signal B supplied from the video signal output apparatus 
(particularly preferably, a sampling frequency which is 
twice as high as the frequency of the video signal B, and 
lower than the horizontal frequency of a scanning line of the 
liquid-crystal display unit) is given to the A/D converter 2 in 
the latter stage. Therefore, there is no fear that the video 
signal processing apparatus 9 thins out information included 
in the video signal B, unlike the video signal processing 
apparatus described as a conventional one in the above 
section of "Background of the Invention" (hereinafter 
referred to as "conventional video signal processing 
apparatus"). That is, the video signal processing apparatus 9 
does not have the problem of reducing the resolution in the 
process of processing, unlike the conventional video signal 
processing apparatus. 

Further, the vertically magnifying circuit 5 has a well- 
known circuit configuration in which interpolating picture 
elements are interpolated at a desired interpolation ratio 
between vertical lines of the video signal B digitally con- 
verted by the A/D converter 2. FIG. 2 shows a specific 
example of the circuit configuration. That is, the vertically 
magnifying circuit 5 is constituted by a field memory 200 for 
delaying the video signal B by one field, a line memory 201 
for delaying the video signal B by one horizontal line, a 
coefficient multiplier 202 for multiplying one horizontal line 
of information of the video signal B stored in the field 
memory 200 by a coefficient a, a coefficient multiplier 203 
for multiplying one horizontal line of information of the 
video signal B stored in the line memory 201 by a coefficient 
b, and an adder 204 for adding signals out putted from the 
two coefficient multipliers 202 and 203. Further, control 
commands Dl and D2 for controlling timings of reading 
from and writing into the two memories 200 and 201, and 
control commands D3 and D4 for controlling timings of 
switching the coefficients a and b used by the two coefficient 
multipliers 202 and 203 are given from the controller 7 
which will be described later, respectively. 

On the other hand, the horizontally magnifying circuit 6 
has a well-known circuit configuration in which interpolat- 
ing picture elements are interpolated at a desired interpola- 
tion ratio between horizontal lines of the video signal B 
outputted from the vertically magnifying circuit 5. The 
circuit configuration is almost the same as the circuit con- 
figuration of the vertically magnifying circuit 5 shown in 
FIG. 2. That is, the horizontally magnifying circuit 6 is 
constituted by a line memory for delaying the video signal 
B by one horizontal line, a picture element memory for 
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delaying the video signal B by one picture element, a 
coefficient multiplier for multiplying one picture element of 
information of the video signal B stored in the line memory 
by a coefficient a', a coefficient multiplier for multiplying 
one picture element of information of the video signal B 
stored in the picture element memory by a coefficient b', and 
an adder for adding signals outputted from the two coeffi- 
cient multipliers, respectively. Further, control commands 
DL and D2' for controlling timings of reading from and 
10 writing into the two memories, and control commands D3' 
and D4' for controlling timings of switching the coefficients 
a' and b* used by the two coefficient multipliers are given 
from the controller 7 which will be described later, 
respectively, in the same manner as the vertically magnify- 
15 ing circuit 5. 

When the identification signal input terminal 4 receives 
the identification signal C, the controller 7 first identifies the 
transmission system of the video signal B supplied from the 
video signal output apparatus on the basis of this identifi- 
20 cation signal C. Then, from a table prepared in advance, the 
controller 7 extracts a vertical magnification ratio Kl and a 
horizontal magnification ratio K2 corresponding to the 
screen system of the liquid-crystal display unit S connected 
at present and the transmission system of the video signal B 
25 identified here. 

In the table herein, vertical magnification ratios and 
horizontal magnification ratios determined on the basis of 
experimental data and so on are recorded correspondingly to 
the screen systems of liquid-crystal display unit and the 
30 transmission systems of video signals, so that an optimum 
combination of the vertical magnification ratio and horizon- 
tal magnification ratio can be extracted from the table by use 
of the screen system of the liquid -crystal display units and 
the transmission system of the video signal as search keys. 
35 Using the vertical magnification ratio Kl extracted at this 
time, the controller 7 calculates the timing of reading from 
and writing into the field memory 200 and the line memory 
201 of the vertically magnifying circuit 5, and the timing of 
switching the coefficients a and b used by the two coefficient 
40 multipliers 202 and 203, respectively. At the same time, by 
using the horizontal magnification ratio K2 extracted at this 
time, the controller 7 calculates the timing of reading from 
and writing into the line memory and the picture element 
memory of the horizontally magnifying circuit 6, and the 
45 timing of switching the coefficients a' and b' used by the two 
coefficient multipliers respectively. The controller 7 gives 
the above-mentioned control commands Dl, D2, D3 and D4 
to the vertically magnifying circuit 5 in accordance with the 
timing calculated with the vertical magnification ratio Kl. 
50 Further, after that, the controller 7 gives the above- 
mentioned control commands Dl', D2', D3' and D4' to the 
horizontally magnifying circuit 6 in accordance with the 
timing calculated with the horizontal magnification ratio K2. 
In order to determine an optimum combination of the 
55 vertical magnification ratio and the horizontal magnification 
ratio in accordance with the transmission system of the 
video signal B which is being inputted at present and the 
screen system of the display unit which is being used at 
present, magnifying processing is executed properly in the 
60 vertically magnifying circuit 5 and the horizontally magni- 
fying circuit 6 so that a difference can be canceled between 
the aspect ratio of the screen regarded as preferable for the 
video signal B which is being inputted from the video signal 
output apparatus and the aspect ratio of the screen of the 
65 liquid-crystal display unit H which is being used at present 
even if such a difference exists between the two aspect 
ratios. That is, in the case of use of the video signal 
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processing apparatus 9, picture images without any distor- 
tion are always reproduced on the screen of the liquid- 
crystal display unit 8. 

Since this image display system includes the video signal 
processing apparatus having such a function, the image 5 
display system can display picture images represented by 
video signals of any transmission system on a display unit of 
any screen system properly and clearly. 

The description of the basic structure of the image display 
system according to this embodiment has been finished. The 10 
functions of the three circuits used in this embodiment, 
including the horizontally magnifying circuit, the vertically 
magnifying circuit and the controller, may be realized by a 
DSP, a microcomputer or the like. In addition, although a 
liquid-crystal display unit is used in this embodiment, effects 
similar to those in the case of using the liquid-crystal display 1 
unit can be obtained when the present invention is applied to 
any other display unit, such as an image display system 
including a plasma display unit or the like. 

In this embodiment, after vertical magnification is first 
performed upon the video signal B digitally converted by the 20 
A/D converter 2, horizontal magnification is further per- 
formed. However, it is not always necessary to perform the 
magnifications in this order. For example, horizontal mag- 
nification may be performed, first, upon the video signal B 
digitally converted by the A/D converter 2, and thereafter 25 
vertical magnification be further performed. That is, the 
circuit arrangement of the video signal processing apparatus 
9, that is, the arrangement of a horizontally magnifying 
circuit 301 and a vertically magnifying circuit 302 may be 
changed as shown in FIG. 3. In this case, the controller 7 30 
gives the above-mentioned control commands Dl, D2, D3 
and D4 to the vertically magnifying circuit 302 after giving 
the above-mentioned control commands Dl', D2', D3' and 
D4' to the horizontally magnifying circuit 301. 

Alternatively, as shown in FIG. 4, a vertically and hori- 35 
zontally magnifying circuit 401 for performing horizontal 
magnification and vertical magnification upon the video 
signal B simultaneously may be used instead of the verti- 
cally magnifying circuit and the horizontally magnifying 
circuit. The vertically and horizontally magnifying circuit 40 
401 used here is mounted with a field memory, a line 
memory, a picture element memory, four coefficient multi- 
pliers and an adder in order to realize both the function 
belonging to the vertically magnifying circuit and the func- 
tion belonging to the horizontally magnifying circuit simul- 45 
taneously. In addition, in this case, the controller 7 supplies 
the vertically and horizontally magnifying circuit 401 with 
control commands for controlling the timings of reading 
from and writing into the three memories, and control 
commands for controlling the timings of switching coeflfi- 50 
cients used by the four coefficient multipliers. 

The operation of the video signal processing circuit 
according lo the present invention will be described below 
with a more specific example. Respective numerical values 
used herein are provided by way of example, and numerical 55 
values different therefrom may be used in practice. 

Assume that an XGA-mode liquid-crystal display unit and 
a video signal output apparatus which outputs personal 
computer video signals are connected to the video signal 
processing apparatus 9 in FIG. 1. When an identification 60 
signal Coutputted from a predetermined external apparatus 
is inputted into the identification signal input terminal 4, the 
PLL circuit 3 and the controller 7 recognize that the video 
signal B inputted into the video signal input terminal I is a 
personal computer video signal on the basis of the identifi- 65 
cation signal C inputted into the identification signal input 
terminal 4. 
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Then, the PLL circuit 3 selects a first reference value 
(usually 7/25) which is made to correspond to the transmis- 
sion system "personal computer video signal" of the video 
signal B which is being inputted at present, as the dividing 
ratio by which a reference frequency (usually 89.64 MHz) is 
divided. As a result, the optimum sampling frequency (800x 
fh Hz) for digitally converting personal computer video 
signals is given to the A/D converter 2. 

On the other hand, the controller 7 extracts, from the table 
provided in advance, the combination of the vertical mag- 
nification ratio Kl (768/480 times, that is, 1.6 times) and the 
horizontal magnification ratio K2 (1024/640 times, that is, 
1.6 times) which are made to correspond to the screen 
system "XGA mode" of the liquid-crystal display unit which 
is connected at present and the transmission system "per- 
sonal computer video signal B" of the video signal B which 
is being inputted at present. Then, the controller 7 supplies 
the above-mentioned control commands Dl and D2 to the 
vertically magnifying circuit 5 at the timing calculated on 
the basis of the vertical magnification ratio Kl (1.6 times). 
Thereafter, the controller 7 supplies the above-mentioned 
control commands D3 and D4 to the horizontally magnify- 
ing circuit 6 at the timing calculated on the basis of the 
horizontal magnification ratio K2 (1.6 times). As a result, by 
vertical magnification and horizontal magnification 
executed by the vertically magnifying circuit 5 and the 
horizontally magnifying circuit 6, a picture image repre- 
sented by the personal computer video signal having a size 
suitable to its original predetermined display area (640x480 
dots) is magnified to a size which is suitable to the display 
area (1024x768 dots) of the XGA-mode liquid-crystal dis- 
play unit as shown in FIG. 5. That is, a personal computer 
image similar to conventional one and having no sense of 
incompatibility is displayed on the XGA-mode liquid- 
crystal display unit. 

Now, instead of the video signal output apparatus output- 
ting the personal computer video signals B, another video 
signal output apparatus outputting NTSC-system double- 
speed color television signals is connected to the video 
signal processing apparatus 9 in FIG. 1. When an identifi- 
cation signal C outputted from a predetermined external 
apparatus is inputted into the identification signal input 
terminal 4 thereafter, the PLL circuit 3 and the controller 7 
recognize that the video signal B inputted into the video 
signal input terminal 1 has been changed to the NTSC- 
system double-speed color television signal, on the basis of 
the identification signal C inputted into the identification 
signal input terminal 4. Consequently, the PLL circuit 3 
selects a second reference value (usually 8/2) which is made 
to correspond to the transmission system "NTSC-system 
double-speed color television signal" of the video signal B 
which is being inputted at present, as the dividing ratio by 
which the reference frequency (usually 89.64 MHz) is 
divided. As a result, the optimum sampling frequency (91 Ox 
fh Hz) for digitally converting NTSC-system double-speed 
color television signals, that is, a sampling frequency by 
which information included in the original video signal will 
not be thinned out is newly supplied to the AID converter 2. 
On the other hand, the controller 7 extracts, from the table 
provided in advance, the combination of the vertical mag- 
nification ratio Kl (768/480 times, that is, 1.6 times) and the 
horizontal magnification ratio K2 (1024/728 times, that is, 
1 .4 times) which are made to correspond to the screen 
system "XGA mode" of the liquid-crystal display unit which 
is connected at present and the transmission system "NTSC- 
system double-speed color television signal" of the video 
signal B which is being inputted at present. Then, the 
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controller 7 supplies the above-mentioned control com- 
mands Dl and D2 to the vertically magnifying circuit 5 at 
the timing newly calculated on the basis of the vertical 
magnification ratio Kl (1.6 times). Thereafter, the controller 
7 supplies the above-mentioned control commands D3 and 
D4 to the horizontally magnifying circuit 6 at the timing 
newly calculated on the basis of the horizontal magnification 
ratio K2 (1.4 times). As a result, by vertical magnification 
and horizontal magnification executed by the vertically 
magnifying circuit 5 and the horizontally magnifying circuit 
6 respectively, a picture image represented by the NTSC- 
system double-speed color television signal having a size 
which is suitable to its original predetermined display area 
(728x480 dots) is magnified to a size which is suitable to the 
display area (1024x768 dots) of the XGA-mode liquid- 
crystal display unit as shown in FIG. 6. That is, a television 
image which is clear and has no sense of incompatibility is 
displayed on the XGA-mode liquid-crystal display unit even 
if the transmission system of the video signal B inputted 
therein is changed to the NTSC-system double-speed color 
television signal. 

In this case, a value of 9/20" is set as the second reference 
value to be used by the PLL circuit 3, and values of 768/480 
(that is, 1.6 times) and 1024/1024 (that is, 1 times) may be 
set as the vertical magnification ratio Kl and the horizontal 
magnification ratio K2 to be selected by the controller 7. 
Also in the case of such selection, as a result, the A/D 
converter 2 is supplied with a sampling frequency (1280xfh 
Hz) by which information included in the NTSC-system 
double-speed color television signal, and by vertical mag- 
nification and horizontal magnification executed by the 
vertically magnifying circuit 5 and the horizontally magni- 
fying circuit 6 respectively, a picture image represented by 
the NTSC-system double-speed color television signal hav- 
ing a size which is suitable to its original predetermined 
display area (1024x480 dots) is magnified to a size which is 
suitable to the display screen (1024x768 dots) of the XGA- 
mode liquid-crystal display unit as shown in FIG. 7. 

Further, in this case, instead of the video signal output 
apparatus outputting the NTSC-system double-speed color 
television signals, another video signal output apparatus 
outputting MUSE-system Hi- Vision video signals is con- 
nected to the video signal processing apparatus 9 in FIG. 1. 
When an identification signal C outputted from a predeter- 
mined external apparatus is inputted into the identification 
signal input terminal 4 thereafter, the PLL circuit 3 and the 
controller 7 recognize that the video signal B inputted into 
the video signal input terminal 1 has been changed to the 
MUSE-system Hi- Vision video signal on the basis of the 
identification signal C inputted into the identification signal 
input terminal 4. Consequently, the PLL circuit 3 selects a 
third reference value (usually Vi) which is made to corre- 
spond to the transmission system "MUSE-system Hi- Vision 
video signal" of the video signal B which is being inputted 
at present, as the dividing ratio by which the reference 
frequency (usually 89.64 MHz) is divided. As a result, the 
optimum sampling frequency (1328xfh Hz) for digitally 
converting MUSE-system Hi-Vision video signals, that is, a 
sampling frequency by which information included in the 
original video signal will not be thinned out is newly 
supplied to the A/D converter 2. On the other hand, the 
controller 7 extracts, from the table provided in advance, the 
combination of the vertical magnification ratio Kl (768/516 
times, that is, 1.48 times) and the horizontal magnification 
ratio K2 (1024/1024 times, that is, 1 time) which are made 
to correspond to the screen system "XGA mode" of the 
liquid-crystal display unit which is connected at present and 
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the transmission system "MUSE-system Hi-Vision video 
signal" of the video signal B which is being inputted at 
present. Then, the controller 7 supplies the above-mentioned 
control commands Dl and D2 to the vertically magnifying 

5 circuit 5 at the timing newly calculated on the basis of-the 
vertical magnification ratio Kl (1.48 times). Thereafter, the 
controller 7 supplies the above-mentioned control com- 
mands D3 and D4 to the horizontally magnifying circuit 6 at 
the timing newly calculated on the basis of the horizontal 

10 magnification ratio K2 (1 time). As a result, by vertical 
magnification and horizontal magnification executed by the 
vertically magnifying circuit 5 and the horizontally magni- 
fying circuit 6, a picture image represented by the MUSE- 
system Hi- Vision video signal having a size which is suit- 

15 able to its original predetermined display area (1024x516 
dots) is magnified to a size which is suitable to the display 
area (1024x768 dots) of the XGA-mode liquid-crystal dis- 
play unit as shown in FIG. 8. That is, a Hi- Vision image 
which is clear and has no sense of incompatibility is dis- 

20 played on the XGA-mode liquid-crystal display unit even if 
the transmission system of the video signal B inputted 
therein is changed to the MUSE-system Hi-Vision video 
signal. 

Thus, in this image display system, it is possible to 
25 perform proper digital conversion and proper magnification 
upon video signals of a desired transmission system. That is, 
it is possible to obtain an effect to display picture images 
represented by video signals of a desired transmission 
system properly and clearly. 

30 Although the above-mentioned effect was described in the 
case of using an XGA-mode liquid-crystal display unit by 
way of example, not to say, it is possible to obtain an effect 
similar to that in the case where the XGA-mode liquid- 
crystal display unit is used, even when a liquid-crystal 

35 display unit of another mode, such as VGA mode or SVGA 
mode, is used. 

As has been described above, by the video signal pro- 
cessing apparatus according to the present invention, it is 

^ possible to display picture images represented by video 
signals of a desired transmission system on a display unit of 
a desired screen system properly and clearly. 

The present invention can be carried out in various forms 
other than the above embodiments without departing from 

45 its spirit and main features. Therefore, the above embodi- 
ments are mere examples of the present in every point, and 
should not be regarded as limitations. The scope of the 
present invention is slated in Claims. Further, any modifi- 
cations and any alternations belonging to the scope equiva- 

50 lent to the scope of Claims is within the scope of the present 
invention. 
What is claimed is; 

1. An image display apparatus having a picture image 
processing circuit including a picture image magnifying 
55 circuit for magnifying and processing an input video signal 
in the horizontal and/or vertical directions and a display 
device being supplied with an output signal of said picture 
image processing circuit for displaying an image on the 
basis of said output signal, said picture image processing 
60 circuit comprising: 

an identification signal input terminal to which is input an 
identification signal indicating a type of said input 
video signal; and 
a controller for transmitting to said picture image mag- 
es nifying circuit a control signal for controlling individu- 
ally a horizontally magnifying process for magnifying 
said input video signal in the horizontal direction and a 
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vertically magnifying process for magnifying said 
input video signal in the vertical direction on the basis 
of said identification signal inputted to said identifica- 
tion signal input terminal. 

2. An image display apparatus having a picture image 5 
processing circuit including a picture image magnifying 
circuit for magnifying and processing an input video signal 

in the horizontal and/or vertical directions and a display 
device being supplied with an output signal of said picture 
image processing circuit for displaying an image on the 10 
basis of said output signal, said picture image processing 
circuit comprising: 

an identification signal input terminal to which is input an 
identification signal indicating a type of said input 
video signal; and 15 
a controller for controlling said picture image magnifying 
circuit picture image magnifying circuit on the basis of 
said identification signal inputted to said identification 
signal input terminal by using a horizontal magnifica- 
tion ratio corresponding to a difference between the 20 
number of horizontal pixels of said display device and 
the number of horizontal pixels of said input video 
signal and a vertical magnification ratio corresponding 
to a difference between the number of vertical pixels of 
said display device and the number of vertical pixels of 25 
said input video signal; 
wherein said picture image magnifying circuit operates to 
magnify said input video signal individually in the 
horizontal and/or vertical directions in accordance with ^ 
said horizontal and/or vertical magnification ratios 
under the control of said controller, 

3. A video signal processing apparatus having a picture 
image magnifying circuit for inserting pixels into an input 
video signal and magnifying said input video signal and a 35 
display device being supplied with an output signal of said 
picture image magnifying circuit, comprising: 

a controller being connected to said picture image mag- 
nifying circuit and for controlling said picture image 
magnifying circuit by using a horizontal magnification 40 
ratio corresponding to a difference between the number 
of horizontal pixels of said display device and the 
number of horizontal pixels of said input video signal 
and a vertical magnification ratio corresponding to a 
difference between the number of vertical pixels of said 45 
display device and the number of vertical pixels of said 
input video signal; 

wherein said picture image magnifying circuit operates to 
magnify said input video signal individually in the 
horizontal and the vertical directions in accordance 50 
with said horizontal and vertical magnification ratios 
under the control of said controller; and 

wherein said controller uses said vertical magnification 
ratio of 1 .6 and said horizontal magnification ratio of 
1.6 for controlling said picture image magnifying cir- 55 
cuit if the number of vertical pixels in said display 
device is 768 dots, the number of horizontal pixels 
therein is 1024 dots, the video signal inputted to said 
display device is supplied from a personal computer, 
the number of vertical pixels in the picture area of said 60 
video signal is 480 dots, and the number of horizontal 
pixels therein is 640 dots. 

4. A video signal processing apparatus having a picture 
image magnifying circuit for inserting pixels into an input 
video signal and magnifying said input video signal and a 65 
display device being supplied with an output signal of said 
picture image magnifying circuit, comprising: 
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a controller being connected to said picture image mag- 
nifying circuit and for controlling said picture image 
magnifying circuit by using a horizontal magnification 
ratio corresponding to a difference between the number 
of horizontal pixels of said display device and the 
number of horizontal pixels of said input video signal 
and a vertical magnification ratio corresponding to a 
difference between the number of vertical pixels of said 
display device and the number of vertical pixels of said 
input video signal; 
wherein said picture image magnifying circuit operates to 
magnify said input video signal individually in the 
horizontal and the vertical directions in accordance 
with said horizontal and vertical magnification ratios 
under the control of said controller; and 
wherein said controller uses said vertical magnification 
ratio of 1.6 and said horizontal magnification ratio of 
1.4 for controlling said picture image magnifying cir- 
cuit if the number of vertical pixels in said display 
device is 768 dots, the number of horizontal pixels 
therein is 1024 dots, the video signal inputted to said 
display device is a double-speed TV signal according to 
the NTSC standards, the number of vertical lines in the 
picture area of said video signal is 480 lines, and the 
number of horizontal pixels therein is 728 dots. 

5. A video signal processing apparatus having a picture 
image magnifying circuit for inserting pixels into an input 
video signal and magnifying said input video signal and a 
display device being supplied with an output signal of said 
picture image magnifying circuit, comprising: 

a controller being connected to said picture image mag- 
nifying circuit and for controlling said picture image 
magnifying circuit by using a horizontal magnification 
ratio corresponding to a difference between the number 
of horizontal pixels of said display device and the 
number of horizontal pixels of said input video signal 
and a vertical magnification ratio corresponding to a 
difference between the number of vertical pixels of said 
display device and the number of vertical pixels of said 
input video signal; 
wherein said picture image magnifying circuit operates to 
magnify said input video signal individually in the 
horizontal and the vertical directions in accordance 
with said horizontal and vertical magnification ratios 
under the control of said controller; and 
wherein said controller uses said vertical magnification 
ratio of 1 ,6 and said horizontal magnification ratio of 
1.0 for controlling said picture image magnifying cir- 
cuit if the number of vertical pixels in said display 
device is 768 dots, the number of horizontal pixels 
therein is 1024 dots, the video signal inputted to the 
display device is a double -speed TV signal according to 
the standards, the number of vertical lines in the picture 
area of said video signal is 480 lines, and the number 
of horizontal pixels therein is 1024 dots. 

6. A video signal processing apparatus having a picture 
image magnifying circuit for inserting pixels into an input 
video signal and magnifying said input video signal and a 
display device being supplied with an output signal of said 
picture image magnifying circuit, comprising: 

a controller being connected to said picture image mag- 
nifying circuit and for controlling said picture image 
magnifying circuit by using a horizontal magnification 
ratio corresponding to a difference between the number 
of horizontal pixels of said display device and the 
number of horizontal pixels of said input video signal 
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and a vertical magnification ratio corresponding to a 
difference between the number of vertical pixels of said 
display device and the number of vertical pixels of said 
input video signal; 

wherein said picture image magnifying circuit operates to - 5 
magnify said input video signal individually in the 
horizontal and the vertical directions in accordance 
with said horizontal and vertical magnification ratios 
under the control of said controller; and 

wherein said controller uses said vertical magnification 10 
ratio of 1.48 and said horizontal magnification ratio of 
1.0 if the number of vertical pixels in said display 
device is 768 dots, the number of horizontal pixels 
therein is 1024 dots, the video signal inputted to said 
display device is a Hi- Vision signal, the number of 15 
vertical lines in the picture area of said video signal is 
516 lines, and the number of horizontal pixels therein 
Ls 1024 dots. 

7. An image display apparatus having a picture image 
processing means including a picture image magnifying 20 
means for magnifying and processing an input video signal 
in the horizontal and/or vertical directions and a display 
device being supplied with an output signal of said picture 
image processing means for displaying an image on the 
basis of said output signal, said picture image processing 25 
means comprising: 

an identification signal input terminal to which is input an 
identification signal indicating a lype of said input 
video signal; and 
a control means for transmitting to said picture image 
magnifying means a control signal for controlling indi- 
vidually a horizontally magnifying process for magni- 
fying said input video signal in the horizontal direction 
and a vertically magnifying process for magnifying 35 
said input video signal in the vertical direction on the 
basis of said identification signal inputted to said iden- 
tification signal input terminal. 
H. An image display apparatus having a picture image 
processing means including a picture image magnifying 4() 
means for magnifying and processing an input video signal 
in the horizontal and/or vertical directions and a display 
device being supplied with an output signal of said picture 
image processing means for displaying an image on the 
basis of said output signal, said picture image processing 45 
means comprising: 

an identification signal input terminal to which is input an 
identification signal indicating a type of said input 
video signal; and 
a control means for controlling said picture image mag- 50 
nifying means on the basis of said identification signal 
inputted to said identification signal input terminal by 
using a horizontal magnification ratio corresponding to 
a difference between the number of horizontal pixels of 
said display device and the number of horizontal pixels 55 
of said input video signal and a vertical magnification 
ratio corresponding to a difference between the number 
of vertical pixels of said display device and the number 
of vertical pixels of said input video signal; 
wherein said picture image magnifying means operates to 60 
magnify said input video signal individually in the 
horizontal and/or vertical directions in accordance with 
said horizontal and/or vertical magnification ratios 
under the control of said control means. 
9. A video signal processing apparatus having picture 65 
image magnifying means for inserting pixels into an input 
video signal and magnifying said input video signal and a 
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display device being supplied with an output signal of said 
picture image magnifying means, comprising: 

control means for controlling said picture image magni- 
fying means by using a horizontal magnification ratio 
corresponding to a difference between the number of 
horizontal pixels of said display device and the number 
of horizontal pixels of said input video signal and a 
vertical magnification ratio corresponding to a differ- 
ence between the number of vertical pixels of said 
display device and the number of vertical pixels of said 
input video signal; 

wherein said picture image magnifying means operates to 
magnify said input video signal individually in the 
horizontal and the vertical directions in accordance 
with the horizontal and the vertical magnification ratios 
under the control of said control means; and 

wherein said control means uses said vertical magnifica- 
tion ratio of 1.6 and said horizontal magnification ratio 
of 1.6 for controlling said picture image magnifying 
means if the number of vertical pixels in said display 
device is 768 dots, the number of horizontal pixels 
therein is 1024 dots, the video signal inputted to said 
display device is a video signal, the number of vertical 
pixels in the picture area of said video signal is 480 
dots, and the number of horizontal pixels therein is 640 
dots. 

10. A video signal processing apparatus having picture 
image magnifying means for inserting pixels into an input 
video signal and magnifying said input video signal and a 
display device being supplied with an output signal of said 
picture image magnifying means, comprising: 

control means for controlling said picture image magni- 
fying means by using a horizontal magnification ratio 
corresponding to a difference between the number of 
horizontal pixels of said display device and the number 
of horizontal pixels of said input video signal and a 
vertical magnification ratio corresponding to a differ- 
ence between the number of vertical pixels of said 
display device and the number of vertical pixels of said 
input video signal; 

wherein said picture image magnifying means operates to 
magnify said input video signal individually in the 
horizontal and the vertical directions in accordance 
with the horizontal and the vertical magnification ratios 
under the control of said control means; and 

wherein said controller uses said vertical magnification 
ratio of 1 .6 and said horizontal magnification ratio of 
1.4 for controlling said picture image magnification 
means if the number of vertical pixels in said display 
device is 768 dots, the number of horizontal pixels 
therein is 1024 dots, the video signal inputted to said 
display device is a double-speed TV signal according to 
the NTSC standards, the number of vertical lines in the 
picture area of said video signal is 480 lines, and the 
number of horizontal pixels therein is 748 dots. 

11. A video signal processing apparatus having picture 
image magnifying means for inserting pixels into an input 
video signal and magnifying said input video signal and a 
display device being supplied with an output signal of said 
picture image magnifying means, comprising: 

control means for controlling said picture image magni- 
fying means by using a horizontal magnification ratio 
corresponding to a difference between the number of 
horizontal pixels of said display device and the number 
of horizontal pixels of said input video signal and a 
vertical magnification ratio corresponding to a differ- 
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ence between the number of vertical pixels of said 
display device and the number of vertical pixels of said 
input video signal; 
wherein said picture image magnifying means operates to 
magnify said input video signal individually in the 5 
horizontal and the vertical directions in accordance 
with the horizontal and the vertical magnification ratios 
under the control of said control means; and 
wherein said controller uses said vertical magnification 
ratio of 1.6 and said horizontal magnification ratio of 10 
1.0 for controlling said picture image magnifying 
means if the number of vertical pixels in said display 
device is 768 dots, the number of horizontal pixels 
therein is 1024 dots, the video signal inputted to said 
display device is a double -speed TV signal according to 15 
the standards, the number of vertical lines in the picture 
area of said video signal is 480 lines, and the number 
of horizontal pixels therein is 1024 dots. 
12 . A video signal processing apparatus having picture 
image magnifying means for inserting pixels into an input 20 
video signal and magnifying said input video signal and a 
display device being supplied with an output signal of said 
picture image magnifying means, comprising: 
control means for controlling said picture image magni- 
fying means by using a horizontal magnification ratio 
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corresponding to a difference between the number of 
horizontal pixels of said display device and the number 
of horizontal pixels of said input video signal and a 
vertical magnification ratio corresponding to a differ- 
ence between the number of vertical pixels of said 
display device and the number of vertical pixels of said 
input video signal; 

wherein said picture image magnifying means operates to 
magnify said input video signal individually in the 
horizontal and the vertical directions in accordance 
with the horizontal and the vertical magnification ratios 
under the control of said control means; and 

wherein said controller uses said vertical magnification 
ratio of 1.48 and said horizontal magnification ratio of 
1.0 for controlling said picture image magnifying 
means if the number of vertical pixels in said display 
device is 768 dots, the number of horizontal pixels 
therein is 1024 dots, the video signal inputted to said 
display device is a Hi -Vision signal, the number of 
vertical lines in the picture area of said video signal is 
516 lines, and the number of horizontal pixels therein 
is 1024 dots. 

* * * * * 



